The Investigation of Vitreous Seni-Conductors 307 /30-59-2=45/60 


7, Fe Nasarova investigated the eleotrio properties of 
semiconductor glass types in the T1Se ~ As, Se, system. 


B. T. Kolomiyets spoke of research work in the field of inner 
photoelectric effect done by T. No. Mamontova. 7. 

B. Ve Pavlov discussed experimental results of the position of . 
the absorption boundary as dependent on the change of a 
composition of glass types. 

VY. Pe Posdney reported on material he obtained in the 
investigation of the viscosity of glass types in the 


As,Se, - As,Te, syeten. 


B. T.°Kolomiyets summarized the working results obtained by 

the Physicotechnical Institute and found that in the materials 
investigated the short-range order is not changed in the 
transition from the vitreous into the crystalline state. 

O. Ve Mazsurin, Leningradskiy khimiko-~tekhnologicheskiy institut 
(Leningrad Chemicotechnical Institute) described the 
investigation of the semiconductor properties of silicate and 
borosilicate glass types with the addition of iron-cobalt and 
titanium oxides. 5 
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AUTHONS + Kolomiyets, B. [., Mamontova, t. N. g0v/20-125~1-18/67 
Lipase tee ALSTON a) 26 

TITLE: Internal Photoeffeot in Molten Chalcogenide Class 


(Vnutrennyy fotoeffekt v rasplavlennom knal 'kogenidnom atekle) 
PERIODICAL: Dokledy Akademii nauk SSSR, 1959, Vol 125, Nr ty PP 1374 (USSR) 


ABSTRACT: The authors were interested not only it 
internal photoelectric effeots in the molten phase but also 
in the possibility of bringing evidence of the consorvation of 
the structure of the short-range order in the transition of the 
vitriform pemiconduc tors under investigation from i 
the liquid phase by melting: The invariability of the spectral 
distribution on. the transition into the liquid phase mey indeed 
be indicative of the conservation of the short-range order, 
and also measurements of the temperature dependence of 
conductivity (Ref 4) point to it. A vitreous gemiconductor of 
the composition 4 As Se, 7 As,Te was chosen for the 
experiment. The measurements were made in a container provided 
vith platinum electrodes. The internai photoeffect in the 
substance investigated remains conserved on the transition 
Card 1/3 through the softening temperature, and the absolute value of 
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photoconductivity remains practically unchanged in the whole 

temperature range investigated (i.e. from 26 to 184°). 

A diagram shows the final resuits obtained from the experiments. 

‘With a temperature exceeding the softening temperature 
by 28 to 30° photoconductivity does not change considerably. 
At 184° the material investigated behaved as & typical liquid. 
A further increase in temperature intensified the ‘noise, 
which rendered measurements more difficult. The experimental 
result obtained from the investigation under review proves 
the existence of an internal photoeffect in moiten substances, 
which points to the conservation of the usual properties of 
matter in the liquid state, a8 long as the character of the 
interaction between the elements being present in the gubstance 
investigated is not changed considerably. The absence of 
variations in the spectral distribution is indicative of the 

- eonservation of. the short-range order in the temperature range 
investigated. The observed shift of characteristiss may be 
caused by. the temperature dependence of optical absorption. 
There are 1 figures and 5 references, 3 of which are Soviet. 
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(Physico-technical Institute of the Academy of Sciences, USSR) 
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TITLE: Dependence of the Width of the Forbidden Zone on the Composition 
of the solid Solution in the system Indb - Gash (Zavieinoat’ 
shiriny napreshohennoy sony ot sostave tverdogo rastvora ¥ 

giatene Indd - Gasb) 


we PERIODICAL: ear Akademii nauk SSSR, 4959, Vol 127, Nx ty DP 435=136 
Ree USER 


ABSTRACT: - Experiments made by gther research workers on this syste2 
(Refs 2, 3) took place with Ingb-Gasb alloys, whose homogeneity 
was not safely ascertaineds henod, measurang results could not 
be interpreted quantitatively. golid girgle-phasé alloys were 
therefore prepared, whose homogeneity was gheoked by Xray and 
microstructural analysis. Permeability was neagured with the 
infrared spectrometer IKS-14. On the strength of neasurenents 
made the boundary of the absorption band was determined. 
Figure 1 shows that the width of the forbidden gone rises . 
steadily put non-linearly with rising Gasb content in the alioye 
Figure 2 d{llustrates this dependence tn another connection. The 
Card Aja ordinate is given by the wavelength corresponding t¢ the 
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PITLE: Some Specific Features of the Photoelectric nftect/in Amorphous 
Layers of Arsenic Triselenide 


$0 7 \ : 
- PERIODICAL: (esky Akademii nauk SSSR, 1959, Vol 129, Nx 4, pp 789 - 792 
Rs USSR 


‘ ABSTRACT: The properties of arsenic chalcogenides, 1.¢- the analogs of 
a . antimony have hitherto not been investigated. Publications have 

so far been giving only very scarce results of investigations 

of the crystalline layers of As ,Se5+ The present article de- 


soribes the firet results obtained by investigating the gub- 
stances of this group, which were found on arsenic triselenide 
layers. The 4s,Se, wae aynthetised from elements having the fol- 
lowing purity degrees: Se .99-998%, As. 99.9900 he The layer was 


produced by vaporizing din a vacuum at-a pressure of p = 10" 


to 10 ..umHg onto polished glass bases (which have previously 
ae partly been éoated with & senitransparent conductive fila of /. 
Pt, Au,Al, or Gn0,). The Aa,Sex layera had a thickness of 
Card 1/4 
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0.5 to 2 p- Onto this layer, gemitransparent electrodes made . 
from Al, Au, or Ag were applied in vacuun, go that the proper~ 
ties could be investigated Wtransversely" to the layer. The 
layére As,Se, have an amorphous structure. The dark carrierd 


were holes. In the course of longitudinal measurements 


Qa 10'! 40'7ohm.om was found for the specific dark resis-_ 
tance, and .in measurenents tranaversal to the layer a 


Ra = 10"? - 10'onm.om waa found. The layers had a high photo- 


conductivity which surpassed that of the 8b,85 layers. In the 


measurenents carried out along the layers no photoelectromotive 
force existed. However, in transversal measurements & photo-: 
electromotive forces was always observed, and it attained a value 
of & = 0.4 ¥. The photoelectric effect in the As Se, layers had. 


Low viscosity. Besides, several interesting features of the §/. 
photoelectric effect were observed in the As ge. layers, 48 
gothic ourrent and . 


Card 2/4 066s . temperature dependence of the photoel 
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a spectral distribution of photoelectric sensitivity. A igen 
ahoee the dependence of the photoconductivity logarithm and of 
the temperature conductivity upon the reciprocal temperature in 
longitudinal measurements. The dark conductivity and, at low 
temperatures, also photoconduotivity increase exponentially with 
inoreasing temperature. At higher temperature photoconductivity — 
decreases with inoreasing temperature. This may be- due to the 
variation of tha. recombination conditions (inorease ‘of the re- 
combination rate) of the current carriers. Tha exponential in- 
crease at low temperatures ia, according to the authore’ opinion, 
due to the “adhesion of light-induced current carriers. The 

barrier mechanism and the exciton mechanism are, as the authors 
believe, only little probable. In transversal measurenente the 
course of the spectral distribution curve of the photoelectric 
affect: depends to a considerable extent on the polarity of the 
applied ‘voltage. In tha cage of sone sanplea the sign of the 
photoélectrouotive force’ algo depended on the wave length. The 
Se.e ‘o: 72) authors :aleo produced; sanplea with-a common lower sleotrode 
(covered with Al) and with different upper electrodes (41 and 4n). 
Card 3/4 In the case. of illumination comingfrom the direction of Shope. 
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8/084 /61/000/021 /048/094 
B151 /B101 


AUTHOR: Kolomiyetsa, B. T, 

TITLE: Semiconducting glasses : 
: : : ; i 
PERIODICAL: Referativnyy zhurnal. Khimiya, no, 21, 1961, 306, abstract, H 
fia, 21K253 (Sb. "Stekloobrazn, S0Btoyaniye", M.-L., AN SSSR, i i 
1960, 449 ~ 454. Diakus., 478-479) i 
3 | 


TEXT: Several works of Soviet investigators in the field of chalcogenic 
&lasses (with Compositiors containing S, Se, or Te) are reviewed. Brief 


and chalcogenic lasses are Biven. A program of work in thia field for the 
future is’ set out. [Abstracter's note: Complete translation. 
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3/036/61/000/008/026/oh4 
1S.2640 A058/A101 


AUTHORS ; Kolomtyets, B, T., Mamontova, 7, N,, Nazarova, 7, F, 
es 
TITLE: Eleotrio properties of chaloogsnide glasses 


PERIODICAL: Referativnyy zhurnal, Pirika, ne. 8, 1961, 199, abstract 876 (V sb, 

"Stekloobrazn, Sostoyaniya”, M.-L, AS VASs, 1960, 465-470, disa, 

478-479) . 

TEXT: Data on the eleotria sendustivity, aativation enevay and intrinaio 
photoeffeet of various chaleogenide glasses (I) ars given, Al? the investigated 
Glasses have petype conductivity that ig preserved 2m the solid and molten states 
and are typical Semiconductors, ‘The charaate: of the variation with composition 
of the electric properties and of a number of physixconemtcal properties is the 
sema as in syateme of solid substitution solution of arystelline substances, 
Incident to crystallization of (2) the sondustivity increases very sharply, xX 
Inoident to orystallization of a number of these giasses the close order remains 
constant, It wae ‘established that impurisies that are eleotrically active in the 
orystal ars inactive in a Blass produced from a melt of this orysatal, 


[Abstracter's note; Complete translation] D. Mazurin 
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B008 /B011 
BY, 7/00 | 
AUTHORS: Kolomiyets, B. To, Pozdnev, V- Pe 
; ; ; AY 
4treous Semiconductors’ Te Viscosity of Vitreous Semi- 


TITLE: Vi 
conductors of the System As,Se, _ Ksofez Y’ 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noe 15 PPe 28 ~ 34 


TEXT; The authors inves igated the temperature dependence of viscosity 
in chalcogenide glasaes.\’They tested glassea of As,Se5 - Aa ,Tes, whose 
properties are partly known. With a view to determining the temperature 
dependence of viscosity and its temperature course at different composi- 
tions, the compositions specified in fable 1 were atudied in the syatem 
concerned. The apparatus used for measuring viscosity was similar to 
the one described by A. RB. Regel' in his dissertation (Ref. 6). The er~ 
rors in measurement did not exceed 5%. The results obtained from the 
meagurement of the absolute values of the kinematic viscosity in the 
temperature range 400-800°C are compiled in Table 2. Fig. 2 is a graph 
depicting the temperature dependence of the logarithm of the kinematic 


a 
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7. Viscosity of §/181 60/002/01 /06/035 
of the System B008 /B011 


vitreous Semiconductors 
vitreous geniconductors 
A5 Se, - As pTe, 


viscosity in °c for glasses of the system Aa Se 
ferent compositions» Another graph in Fig. 3 illustrates the dependence 
of the logarithm of kinematic viscosity on the composition at 425 and 
690°C. The calculated values of the activation energy 
tivation entropy 8 of the viscous flow are specified in Table 3. Fig. 4 
shows FP a f(T) (F = free activation energy of the viecous flow) for 
glasses of the system As,5e5 - As,te . The following statements are 


ngth of data obtained: 1) The absolute values of the 


mate on the stre 
kinematic viscosity of semiconducting chaloogenide glasses of the sy8- 


tem As Sex ° As pte, lie at temperatures of about 400°C in the range 
10° o 40"! stokes, and at temperatures of ~ 700°C in the range 


107! = 40°" stokes. 2) The viscosity of all glasses of the syatem under 
consideration drops steadily in the jnvastigated temperature range with 
a temperature rise, namely, in such & Way that B of the respective 

glass remains stable for any temperature. 3) On the transition are 
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yitroous Semiconductors: 7. Viscosity of 9/181 60/002/0t /06/035 
vitreous gemiconductors of the Syetem p008 /B011 


As,6e, = AgTes . 


composition Ao ,8e, to composition As ,8e,-A8pTess yigcosity drops gradual- 
ly with the given temperature. 4) The free activation energy of the vis- 
cous flow steadily drops with a rise in temperature, and the more GO the 


higher the fTe-content in the glass. 5) On the transition from As )5¢, 


glass to As Se, che ,Te > BE shows 6 tendency to decreasing. 6) The glasses 
have a positive S which lies in the range 7.2 - 8.15 cal /mole.deg- Fig-5 
ghows the structure of As Ses glass, and Fig. 6 the atructure of the 


glasses in the system As Se, - As Tez. On comparing the semiconducting 


chaloogenide glasses of the system As, Se, - As,Te with oxide glasses, 
the authors ascertained the following differences: The softening tem~ 
peratures of semiconducting glasses are lower, and the absolute value 
of their viscosity is considerably gmaller 48 compared with oxide 
glasses. The work was done with the participation of Le Se Kixr'yanovés 
graduate atudent of LGU (Leningrad State University) - Moreover, men Wy 
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Vitreous Semiconductors: 7: Viscosity of 3/161 60/002/01 /06/035 
Vitreous Semiconductors of the System B008 /B011 
As Se, - As pte, 


ig made of Yee Go Shvidkovakiy, Priss> Vv. V. Tarasov, and Khuan Si-khuay. 
Table 1 speci11e6s the gortening temperatures of giasses of the ayaven 
As )Se, 2 As pte, measured by Vo Pe Shilo. There are 6 figures, 3 tables, 


and 9 references: 8 Soviet and 1 Germano 


ASSOCIATION: Leningradskiy fiziko-tekhnioheskly institut AN sssk 
(Leningrad Institute of Physics and fPeohnology, AS USSR) 


SUBMITTED: April 5, 1959 
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3/181 60/002/01 /12/035 


B008/B011 
AUTHORS: Kolomiyetse, Bootes Lyubin, Vo He 
TITLE: _ On the Mechanism of She ieee Amorphous 


Chaloogenide Layers 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2) Noe ty PPe 52 - 54 


TEXT: The authors investigated the dependences of the photocurrent on 
exposure at increased temperaturee and the temperature course of the 
photocurrent in a wide exposure range on a semiconductor layer. Amor- 
phous 8b,85-, ands in part, As )8e, us ers were used for the purposé. 

The resulta obtained van be evidently extended also to other amorphous 
photoconductive layers, above all, other antimony and arsenic chalco- 
genides. The methods applied were the game as those of Refs. 1=3> 

Figo 1 illustrates typical lux-ampere characteristics of amorphous 
layers at different temperatures. fhe presence of two gradients at room 
temperature was explained by the ageumption of two recombination mecha- 
nigms which occur in CdS samples. Figs 2 shows typical dependences “ik 
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81 /60/002/01 /12/035 


On the Mechaniam of Photoconductivity in 3/1 
008 /B011 


Amorphous Chaloogenide Layers 


+ legarithn on. the inversion temperature, that were taken 


the photocurren 
at different exposure values on the photoconductor. Experimental data 
ctive layers show 


indicate that photocurrents in amorphous photocondu 
two opposite tendencies with 4 rise in temperavures The exponential ten~- 
perature dependence of the effective carrier mobility is dealt with in 


Refs. 9 and 10. In amorphous photoconductive layers the gecond mecha- 
nigm desoribed in Ref. 40 seems to prevail. Thia is the steplike mecha- 
nism which is characterized by 4 discontinuous motion of the carriers, 
due to their "adhesion". The investigations carried out point to a com- 
plicated mechaniam of the internal photoeffect. An important conolusion 
reached here is that the investigation of the temperature course of the 
photocurrent can serve as & simple method of determining the position of 
the adhesion levels in amorphous photoconductive layers. V.Ke Kocherov, 
graduate student of LOU participated in the work. AF. Ioffe is men- 
tioned (Ref. 10). There are 9 figures and 10 references: 4 Soviet. 


ningradsakly fiziko-tekhnicheskiy institut AN SSSR 


Le 
(Leningrad Inetitute of Physics and Technology AS cy 


SUBMITTED: August 31, 1959 
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5/161 /60/002/01/31/035 
3008/3014 


aurnors:  Kolomiyets: B. T., Lin! Tezyun'-tin 
TITLE: spectral Distribution of the Intrinsic Photoeffect in the 
gnse-Cdse System 


yh 
PERIODICAL: Fizika tverdogo tela, 1960, Vol- 2, Now 1, PP 169-170 


spectral sensitivity during the 


from one structure to the other the authors synthesized eight 
the following components? gnSe, 4znse , GaSe, 22nSe . CdSe, 
gnSe. CdSe, gnSe . 2cdSe, gnSe « 3CaSe, gnSe » 4cdSe, and CaSe. The synthesis 
tz ampoules above the melting point. In 
addition to the lattice parameters published by N. Ae Goryunova, vV. Ae 
Frank-Kamenetokly, and N. Ne Fedorova (Ref. 4), the authors performed an 
X-ray structural analysis of the substances synthesized. a 
given in Table 1 are in close agreement with Ref. 1. Further, the Table 
interface between two systems of solid solutions is found 


shows that the 
ent of more than 50%. Spectral curves of all compounds ey: 


TEXT: For the purpos 


at a cdse cont 
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5/181 60/002/01/31/035 
B008/B014 


reproduced in Fig: 1+ It may be seen that the spectral sensitivity is 
gradually shifted with a change in composition. For the purpose of 


determining the width of th 
activation energy from AL, 


Fig. 2, which shows that the acti 
gideration changes continuously. 
tion energy of the carriers was 


structure to the other, 


shape of the spectral curve within + 


that all spectral charac 


terist 


ing to their shape, and that the inter 


the transition from the struc 
authors thank I. N. Ageyeva an 
the X-ray structural analysise 


ences: 1 Soviet and 1 German. 
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vation energy in the system under con~ 
Though no distinct change in the active- 
observed during the transition from one 
this transition manifests itself in the varying 
he short-wave region. Fig: 1 shows 
ies may be divided into two groups acocrd- 


face is distinctly marked during 


ture of sphalerite to that of wurtzite. The 
aR. Ve Struchalina for having carried out 
There are 2 figures, 4 table, and 2 refer~ 


i. 
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pease ee eread Institute of Physics and Technology, AS USSR) 


SUBMITTED: July 24, 1959 
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3/181/60/002/01/33/035 
B008/B014 
© oY. 7700 
AUTHORS: Kolomiyets, B. Tes Hazarova, T. F. | 
ET — naam =e 
TITLE: The Part Played by Impurities in the Conductivity of 


Vitreous As SeTe, yi 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No.1, pp- 174-176 


TEXT: The authors studied the part played by impurities in vitreous and 
crystalline substances of the same composition. They chose 
As Se, 2s ,Te, (as Sete, ) for this purpose. When the melt of this sub- 


etance is slowly cooled it crystallizes, and it becomes vitreous when it 
is suddenly cooled. This substance was produced from high-purity elements, 
and was additionally purified by zonal recrystallization. A table lists 
the mean values of the conductivity of glasses and crystalline As SeTe 14 


immediately after synthesis and zonal recrystallization. It may be seen 
that after zonal fusion has been carried out the conductivity of the 
crystalline substance is lowered by three orders of magnitude and passes 
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from the p-type to the n-type. The electrical properties of vitreous 
As SeTe., however, remain unchanged. The conductivity of the crystalline 


material has a different temperature dependence before and after zonal 
fusion. The activation energy of the impurity centers, determined from 
temperature characteristics, amounts to 0.4 ev. The temperature depend- 
ence of the conductivity of vitreous material is not influenced by the 
degree of purity. It is characterized by the activation energy of the 


' 1.0-ev carriers. The temperature characteristics of crystalline and 


vitreous As SeTe,, are shown in the figure. There are 1 figure, 1 table, 
and 4 Soviet references. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR 
(Leningrad Institute of Physics and Technology, AS USSR) 
ee Soin toys AS USS! 


SUBMITTED: August 4, 1959 
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AUTHORS 3 Goryunoves Ne Ac» Kolomiyets, B. Te» Shilo, V. Ps 


_Yitreous Senco 
; Ba 


“pTTLE: it vous seaiconauctors)9- vitrification in Complex 
= Chalcogenides on the Basis of Arsenic Sulfide and Selenide 


‘peRIODICAL: Fizike tverdogo tele; 1960, Vol. 2) No- 2, pp. 280-283 


pEXTs .In investigating pinary chalcogenides on the basis of sulfur and 
‘gelenium it was observed that the elements of the 5th group ~ phosphorus 
and arsenic in this case ~ which have no vitrifying properties when 
alloyed with selenium and sulfur, easily form glass in & wide concentra~ 
sion range with essential deviations from the stoichiometric ratio. 
Also alloys of phosphorus and arsenic chalcogenides with chaloogenides 
of other elements of this group (antimony, bismuth) form glass. | 
Chalcogenides of any other element proved to have no vitrifying proper- 
ties under the experimental conditions of the authors, neither alone nor 
in alloy8e fhe only exception is germanium, The chalcogenides of the 
elements of the 5th group are called vitrifying ana those of the ist - 4th 
group (with the exception of Ge) non-vitrifying- vitreous gubstances were 
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” vitreous Semiconductors. g. Vitrification in 5/181 60/002/02/16/033 
Complex Chalcogenides on the Basis of Arsenio 3006/3067 
Sulfide and Selenide ; 


also obtained py fusing chaicogenides of the elements of the 5th group 
with chalocogenides of the elements of other groups: Furthermore, the 
authors investigated the influence exercised in such melts by nor- 
vitrifying chalcogenides on the vitrifying capability of the melt of the 
two, (interacting) chalcogenides. Melts on the basis of arsenic sulfide 
and selenide were produced with the sulfides and selenides of the 
elements of the 1st - 4th group (except for B, Al; Os and Si). The 
syntheses were made in the concentration ranges of a5 mole~ of the 
ternary systems Me - X - AS) where Me is an element of the first four 
groups, x ~ sulfur or selenium. The vitrification of the systems As - Se - 
Me is illustrated by phase diagrams for the elements of the groups t - IV 
in Figs. 1-4- The sulfides yielded similar results. Figs. 5 and 6 show 
the experimental results in the form of diagrams which illustrate the 
ratio between the vitrification ranges of all elements from Cu to Pb. 

In conclusion, the results are priefly discussed and compared with those 


of Zachariasen and winter-Klein. Phere are 7 figures and 4 references! 
3 Soviet and 4 american. ; 
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p006/B017 
AY.76 00 / 
AUTHORS: Ivanov-Onskiy, V+ I., Kolomiyets, Be Te 
2 a rrrerenrmrnesener ee ¥\ 
TITLE: : Electrical properties \of the Equimolecular Alloy Insb-Gasb 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2» No. 3, PP. 388-394 


described in the present paper were conducted 
p-type samples produced by zonal 
pe samples had a carrier concentration 


of (7 - 8):107° om™4. The 


TEXT; The investigations 
with coarsely orystalline n-type and 
leveling at low velocities. The n-ty 


of (1.5 - 3)-1019 em7? and the p-type one 
samples had the shape of parallelepipedona (12° 3.5 ° 1.5 mm). The 
temperature dependence of their conductivity (go) and Hall coefficient (R) 
was measured (Fig. 1) by 0. V- Yemel'yanenko's method. In the range of 
natural conductivity, the curves for n-type and p-type samples run 
parallel. The ratio between electron and hole mobility was determined 
from the temperature dependence of the Hall effect, and was found to be 


ul 
b= c" 20. Fig. 2 shows the results 
+ 
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Electrical properties of the g/181 60/002/03/02/028 
Equimolecular Alloy InSb-GaSb 3006 /B01T 


temperature dependence of 6, Rs thermo-enf (a) and of the coefficients of . 
the longitudinal (ql!) and transverse (Q*) Nernst-Ettingshausen effect in 
an n-type sample with an electron concentration of 2.10 em7?. The results 
of the investigations were analyzed according to the individual fields. 

The position of the Fermi surface was directly determined from measurements 
of the thermo-enmf, without taking into account the contribution of the 
holes which is estimated to be 5%. Fig. 3 shows the temperature 

dependence of the reduced Fermi level. A large number of data are given 
for the oarrier mobility. The Hall mobility of the electrons changes with 
temperature according to the law u, = a a in the case of electron- 


phonon scattering uw ots) according to theory. For InSb ae ahs was 
found experimentally. The simultaneous measurement of Qi! and Q+ at low 
temperatures yields a value of 1.5 for the exponent. The electron mobility 
measured was 35,000 em?/v.sec at room temperature; hence, U = 0.85-u, = 

ww 0.85°35,000 = 30,000 om? /Vv.8eCe fhe hole mobility at the same 
temperature is found at = 600 on /v.8e0. {he width of the forbidden zone 
AE and its temperature dependence 4 QB/aT were determined for three 
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samples from the Hall effect as being 0.42t0.02 ev (0°K), and 
~(4.0t0.5)*10~4ev/deg, respectively, according to measurements of optical 
absorption at 300 and 779K. At roon temperature, the width is 0.33t0.01 ev. 
The effective carrier mass was determined by measuring the thermo-enf and 
the Hall effect; electron mass (0.04 + 0.01)m>s hole mass; 

(0.25 + 0.5) Moe In a Table, the results are compared with those obtained 
for pure InSb and GaSb. In conclusion, the authors thank L. Vy. Kradinova 
for the production of the initial materials, and 0. V. Yemel 'yanenko for 
his assistance in the measurements. There are 5 figures, T table, and 10 
references: 4 Soviet, 2 US, 2 British, 1 Canadian, and 1 German. 
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3/181 60 /002/03/03/026 
p006/B017 
24.76 00 


AUTHORS: oloniyets, B. T., Nazarovas T. Pe 
me eae —_——— 


TITLE: II. Hall aracin vitreous Materials of the System 
P155e-A89(Se,2e a» : . 


PERIODICAL: Fizika tverdogo tela, 1960; Vol- 2, No. 35 PPe 395-396 


TEXT: In this papery the authors present the first results obtained from 
investigations of the Hall effect in amorphous semiconductors. Because of 
their high electrical conductivity materials of the syaten 
@1pSe.A89(SerTe)3 were chosen. It was between 1073 to 10-9ohm7tem7!, 
depending on the Te content. The measurements were made by means of an 
VHX-1 ( INKh-1) inatrument resembling 4 Hall voltmeter; the Hall effect 
wap measured by the well-known method in variable electric and magnetic 
fields. This instrument permitted measurements in the resistivity range 


‘1071 = 4107S ohm" tem™* . The Hall voltage was measured in the range 
0.2 - 3,000 pvs the maximum magnetic field strength attained 1,800 oe. 
The samples were parallelepipedons of 12 ° 4° 1.5 me Fig. 1 Eitesteetet 7 
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the final results of the measurements; it was found that with increasing 
tellurium concentration the carrier concentration increases monotonically 

(from 5:10'! to 6°1017 om73) and, accordingly, conductivity as wall. The ‘ 
data refer to room temperature. Fig. 2 shows the dependence of mobility on . 
the composition. If the sign of the carrier is determined from the sign of 

the thermo-emf, result differs from the determination of the carrier sign 

from that of the Hall effect: in the former Case, p-type, and n-type in the 
latter. It may be concluded from the results that the change in conductivi- 

ty with the composition of vitreous semiconductors of the systen investi- 

gated, which is brought about by the change in concentration and mobility 

of the carrier, is very low. Similar conditions are expected for other 

vitreous semiconductors. V. Ogorodnikov, graduate student of LGU (Leningrad 

State University), assisted in the work. There are 2 figures and 4 Soviet 
references. 
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74.3400 3002/B063 
AUTHORS : Kolomiyets, Be T., Pavlov B, V. 


TITLE: Vitreous Sentoonauotorel VIII. The Optical properties of é 
Mhaliliumy Arsenous » and Antimonious Chalcogenide Glasses \ 


PERIODICAL: Fizika tverdoge tela, 1960, Vol. 2, Noe 4s pp 637-643 


mext; ‘The systems (T1 - As~- sb) - (3 - 8¢ - Je) form aemiconductive glasses 
in a wide range (Fig 1). These glasses can be penetrated py infrared Light 
up to about 60 to 80%. In this papers absorption spectra of 35 binary and 
two quaternary glasses are studied between ~1 and 18 pe. The samples were 
: prepared py fusion or pressing: Absorption depends, to some extent, on the 
mode of preparation method, a8 ¥8S shown by tests performed with As,5 
(Figs 2)» The following systems were atudied (some of the absorption 
curves are depicted) As,Sz ~ A8,Sez» give compounds (Figs 3); As,Ses - 
- AspTess ten compounds (Figs 4)3 As,Se, - T1,Se, two compounds (Fige 4)3 
As, Se, ~ Sb, Sex» three compounds (Fig 4) 48,83 7 As, Tess two compounds 


(Figs 6)3 Ae,Sy - T1,S, two compounds (Figs 6); 48,5, - Sb)5z1 two compoums 
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(Fig. 6), and moreover’, the two compounds Aa,Se,.Tl,Se.5T1,Te.5As,Te, and 
TL, (Tey 5 18@y 5) A,Tes (Figs 4), aa well as seven samples of As,Se,.As,Te, 


with varying tellurium contents (Fig. 7). The absorption limits of these 
glasses are 610 and 3,500 mp (Table). The content of 49,8; and As, Se, is 
essential for the optical properties. As,8, glasses are characterized by 
the decrease of their absorption bands at 4.2 and 6.5 3 As, Sez glasses 

frequently show the characteristic absorption band at 12.5 pe The authors 
thank V. P. Shilo for his assistance in the synthesis of the materials. 

There are 7 figures, 1 table, and 7 references: 4 Soviet and 3 American. 
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AUTHOR xolomiyetss B.1., Professor 


TITLE! Giass-Like Semiconductors 


PERIODICAL: ghurnal Yaesoyuznogo Khimicheskogo Obshchestve im DI. Mende- 
Leyeva, 1960, No. 5» Vol. 5, PP 553-557 


TEXT s Experimental work i8 carried out by Soviet scientists in the field of 
the glass-like state in alloys of chaloogenides of arsenic, antimony and 
thallium, for example ay The alloys of arsenic and phosphorus gelenid-' 
es yield glass in the entire range of concentration, in sulfides ~ UP to 5 
phosphorus sulfide. Further studies were made on the interaction of arsenic 
gulfide and selenide, which were regarded as glass-forming agents, with the \/ 
corres ponding sulfides and selenides of certain metals of the I, Ll, III and 
Ivy groups of the periodic table (Ref. 15)« Fig. 2 shows one of the concentra- 
tion triangles with respect to the wrsenic-pelenium-elements of the IV group 
system. Fig.3 and 4. give the experimental results in diagrammatic form re~ 


card: 1/12 


ES Be 


APPROVED FOR RELEASE: 09/18/2001 


CIA-RDP86-00513R000823920006-1" 


Sai iota FOR RELEASE: 


09/18/2001 


CIA-RDP86-00513R000823920006-1 


20619 


Glass-Like Semiconductors 5 /063/60/005/005/008/021 
| A051/4029 


flecting the relationship of the glass-like state region and that of the in- 
vestigated systems ‘obtained by the above-mentioned author. These results 
indicated that 4 atraight correlation between the region of vitrification 
and the position of the metal element in the periodic system could not be ob- A 
served. Other authors, such 48 Zaknariyazen and Winter-Klein attempted to 
interprete the obtained results from the point of view of the criteria sug~ 
gested for complex alloys pased on oxides, but without success. A study of 
the chemical pond role in the vitrification laws carried out on the pasis of 
available literature date and experinentaily were partially described in the 
works of Refs. 145 45 and lead to the conclusion that the necessary condition 
for vitrification ig the presence of a covalent pond in substances, both in 
~ the solid state, 45 well ag in the melted one. The author thinks thet, based 
on the investigation of the structure of the chalcogenide glass in the sys- 
tems ° pcenio-sulfur-selenium-telluri va py the method of X-ray-structural 
analysis (Ref. 17)» the low-temperature thermal capacity (nef. 18) and the 
measurements of viscosity, it can be assumed that these materials have & lam- 
inated chain-like structure with a covalent chemical bond within the chains 
and Van der Waald forces between the chains. The glass-like state is main- 
tained also in significant destructions of the retoichiometric" composition 


Card 2/12 


APPROVED FOR RELEASE: 09/18/2001 


CIA-RDP86-00513R000823920006-1" 


"APPROV 


eee ED FOR RELEASE: 
ORS SES Sp Ae Be pears E: 
SS SE PSS rican 18/ 2001 CIA-RDP86-00513R0008239200 
iii peace 06-1 
20619 
Glass-Like Semiconductors - $/063 60/005 /005/008/021 


a051/A029 
. y : 

in any of the chalcogenide glasses (Ref. 13) Several values of the conduct- 
ivity ere listed in the table for dertain glasses of the systems depicted in 
Fig.i. It was established that the spectral distribution of their internal 
photoeffect can change widely with & change in the composition. The tempe~ 
rature relationship of conductivity of all materials follows the ordinary 
exponential law. Measurements of the thermo-emf showed the presence of high 
values of the thermo~emf - The carrier sign in this case ‘corresponded to the 
hole type of conductivity. It was also noted that the conductivity of the 
investigated glass-like semiconductors had a purely electronic nature. An 
assumption is made, pased on the facts stated that with respect to the. 
electrical properties there is no aifference petween crystalline and glaas- 
like substances, andthe presence of glass with semicondustive properties 
confirms the statement made by ‘Academician Lloffe on the determining role X 
played by the close-order jn electrical properties of substances. The com- 

: plex investigation of glass-like semiconductors, particularly in the system 

np As Se,-Asofe , showed that with 4 change in the composition the conductivity 
vyatue’ also changs8 within 6 wide rangé (Pig. 9) as well a8 the softening 
temperature (Fig. 10), the density (Fig. 11) and the optic absorption (Rez;-20). 

The conclusion is drawn that glass-like semiconductors combine the properties 
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of both semiconductors and glass. 


stable to acids and alka 

for a number of years. 

ones in their electrics 

foreign admixtures and 4a 

the slight mobility of the 

es crystallize easily when 

electrical properties 

rature range to 300 an 

any changes in the. law seque 

order were absent (Fig. 7)-« 

ternal photoeffect confirmed the same 

light of these facts ona cannot expec 
’ with a shift to the orys -alline state 

close-order, since the orystallization usua 
ing temperature. 


Experimen 
composition of which lies far from the vitri 


s/063/60/005/005/008/021 
A051/A029 


ts have shown that glass, the 
fication boundary, is quite 
1 conditions does not devitrify 


aiffer from crystalline 
t effect of smell 
o composition and by 
Chalcogenide glass- 
erature, whereby the 


ant changes. A study of the tempe- 
the softening point showed that - 


doate a change in the close- 


otral distribution of the in- 
he author thinks that. in the 


change in the conductivity 
y a change in the 
ow the soften- 


One of the reasons for the enormou 


duotivity is given 46 veing the aifferent role plays 
the glass-like and crystalline states of the substance. 
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confirmed experimentally. The experiment showed that as & result of the 

purification the conductivity in the oryatelline state decreased by three 

'§ orders and the hole conductivity Wes replaced by an electronic oné- The au- | 

thor mentions various articles dedicated to the theory of liquids and amor- 
phous podies (ref. 26-28) - The photoelectric properties of these materials 
are used and they are also used for hermetically sealing of radio parts 
(Ref. 33) Special interest is shown in the Low softening temperatures of 
this group of materials in this connection. The group of material described 
in this article has attracted special attention due to their transparency in 
the infrared region of the spectrum. There are numerous patents for infra- 
red glass. At the present jime, it has been established that in glass of the 
¥,0- 05 -Med system the conductivity can reach the high value of 10~2ohm~" = 
om7t The fields of vitrification for the indicated system have been stud- 
jed for the majority of oxides of the elements of the periodic system, &5 
well es the relationship of the electrical properties to the composition 
(Ref. 36). The author points out thet the oxide and chalcogenide semicon- 
ductors form & wide range of materials. Their high electronic conductivity 
pernits one +o eonduct & more complex investigation which, in turn; can Lead 
to a better ynderstanding of the nature of the glass-like state. The ease 
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naers it & valuable material 


rystallization. There ere 
4 French, 


sion of the chaloogenide glass re 


f the mechanisi and kinetics of c 


of crystallize 
and 40 references: 27 Soviet, 9. English, 


for the study 0 
44 figures 1 table, 
%3 German. 


" Pigure 1: ; 
Region of vitrification in alloys 
‘of thallium, arsenic, antimony, 


~ ghaloogenides (internal polygon — 
conditions of gradual cooling, 
- external polygon - 


hardening). 


conditions of Po gall 
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9 47/09 (1s 3, ME9 1/36) / 
AUTHORS: Ivanov-Omakiy, V- I., Kiseleva, N. Key and Kolomiyets, Be T. 
ease 
TITLE: Production of twin crystals of indium and galliuo antimonides 
PERIODICAL: Fizika tverdogo tela, Ve 3, NO. 5, 1961, 1621-1622 


TEXT; The authors attempt to produce specimens with abruptly variable 

_ parameters by growing crystal twins from two semiconductors on the basis 

of intergrowth. The authors suspect that this intergrowth is 4 sufficient . 
condition for the isomorphism of the mentioned compound. The twin crystals 
were prepared in the following way: fhe higher melting part of the twin 
erystal (gallium antimonide) is out out from one piece} the indiun antimo- 
nide is pulled from the melt and grows to the gallium antimonide. To study 
the structure, the authors cut out specimens perpendicular to the line of 

r) separation of the two components. The surface of the cut was microscopically 
analyzed. The separation line between In and Ga antimonides 48 well as the 
crystal structure on poth sides of the line of separation could be distinct- 
ly diseerned. It was observed that in polycrystalline seeding each nucleus 
of the G.a antimonide forms 4& nucleus in the In antimonide. As could be seen 
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on the pictures of the cut the seeds of gallium antimonide consisted of 

some twin crystals (polysynthetic Ga antimonides). The In-antimonide grows 
; to the Ga-antimonide in such a way that the diroction of the twin plane 
3 and the number of twin orystals which is given by the seeding of gallium 

: antimonide are conserved. There are 2 figures and two references: 1 Soviet- 
bloc and 1 non-Soviet-bloc 


ASSOCIATION: Fiziko-tekhnicheskiy institut imeni A. F. Ioffe AN SSSR 
Leningrad (Institute of Physical Technology imeni A. F. Ioffe 
AS USSR Leningrad) 


SUBMITTED: January 2, 1961 
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24.9600 (1843, 437, e+4,028) B109/8102 
AUTHORS: Ivanov-Omskiy, Ve Ie, ang-Kolomiyets, Bs Ts 
TITLE: . Thermomagnetic effects in n-type gallium antimonide and its 


alloys with indium antimonide 


PERIODICAL! Fizika tverdogo tela, v. 3, no. 11) 1961 5593-3999 


“TEXT: ‘The longitudinal and transverse Nernst-Ettinghausen effects (N.-B. 
effects) were measured in the temperature interval from 400 to :500°K in : 


n-type gallium antimonide at H-= 104 oersteds by means of an apparatus | 
described by 0. V. Yemel'yanenko and. N,V. Trishin (PTE, No. 15 98» 1960) 
fhe results are shown in Fig. 1 and Pig. 2. Theoretically, they can be 
explained by. the Sagar model. (A. Sagar Phys. Rev-, 117) 93: 1960). 
According to Sagar, the conduction band has two minima which, at roon | 
temperature, are separated by an energy &&P of 0.08 ev. It can be : 
demonstrated that therefore the solution of the kinetic equation has. the 


form As 
ie 
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: res | 
for the tranaverse N.-E. effect in a weak magnetic field. u, and up 
denote the carrier: mobility in the first and second band, N, and N, are 


' the carrier concentrations, AE is the energy gap between the bands... The 
second term in the brages is independent'of the dispersion mechanism and 

. always ‘positive for b)1. Studies made with the Sagar parameters showed 

that at relatively low temperatures this term is of great importance and 
determines the sign of the N.-E, effect. Since with 94% GaSb - 6% InSb 


the sign of the N.-E. effect obtained by the experimental measurenents 
was positive, the band structures of GaSB and its alloys with InSb are 


| 
i 
| 
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bound to be analegens. With 90% GaSb - 10% InSb tue effec: is, however, 
sonsiderably waaker. Thia is +xplained by the tas! that with increasing 
InSb portion the gap between tne bands (000) and (:.i: .usseases. Hence 
the contribution of the electrons from the sasccnd sani to tha N.-E. effect 
becomes a smaller... For 50% GaSb - 50% InSb the N.-E, effers haa a 
negative sign in « wide temperature range which lu sukgie by the 
negligibly small contribution of the electruns from tha (iit) band. In 
general it heidsa that the distance between the minimus is vaduced with 
ixoreasing GaIn perticn. Hence, the sign cf the N.-E. stfess in GaSb and 


its alloys with small additionua of InSb is independent: of tna elestron: 
diapersion mechanism. The authors thank degree evident ct L30 G. N. 


Popovich for calculations. There are 2 figures and 3 
1 Soviet and 2 non-Soviet. The two references to Eng? -Language i 
publications read-as follows: A. Sagar. Phys. Rev.; i:j, 93, 1960; RW. WY 
Keyes, M. Pollak. Phys. Rev., 118, 1007, 1960. 
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ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. icffe AN SSSR 
Leningrad (Physicotecshnical Institute imeni A. F. Ioffe AS 

USSR Leningrad) 
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Fig. 1. Temperature dependence of the coefficient cf Sins transverse 
No-E. effect (@/), Lsgends (1) GaSb; (2) 6% Inst - 94% dasb; (3) 10% 
InSb ~ 90% GaSb; (4) 57% InSb - 50% GaSb. K 


Fig. 2. Temperature dependance of the coefficient cf tne Llengitudinal | 


NewE. effect (Q'). Legend: (1),'(2) - as in Fig. 13 (3° 30% InSb - 50% 
GaSb. i. 
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Photoresistance in the automation and industry. Tekhnika 10 no.9t1-6 
"61, 7 6 : 
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AUTS, Ya.[Tauc, Jan], prof. MIKHAYLOVA, M.P. [trans ; 
: , rane BT. rads; TELESNIN, N.L., red.; REZOUKHOVA, 


«Uo y . ® 


lectric and thermoelectric effect in semiconductors ] 
Nesters termoelektricheskie iavleniia v poluprovodnikakh. 
Pod red. B.T.Kolomiitsa. Moskva, Izd-vo inostr. lit-ry, 
1962. 250p. - -- . . (MIRA 16:5) 
; “~~ “S(Semheonductors) 
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“AUTHORS;  Kolomiyets, Boris T., K"nev, Stefan oe ee 

. gen nen ra OLEATE DERN TER ASE AE ae é ea 

al 

TITLE: Photoresistors in automation and industry . aa ee 


PERIODICAL: Referativnyy zhurnal, Fizike, no, 12, 1962, 2%, abstract 12-3-52) 
("Piz .-matem spisaniye", 1961, h, no. hy 250 - 263, Bulgarian) 


TEXT ; Survey of general properties of photoresistors and their typical 
* characteristics and practical applications. At present the dndustry already 
“., produces photoresistors to obtain.sufficiently high currents up “o 10 mA and 
more, These photoresistors are prepared from monocrystalline and pressed cad- 
mium sulfide, Also laboratory samples are obteined having a linear dependence ee 
between the photocurrent and the {ilumination,. . The time constant of the exist- — 
ing types is of the order of 1073 a Or? sec; the least inert are photoresistors - 
. made from lead sulfide which can be used for audio frequencies up to 10 kilohertz. ! 
Applications are considered for. photorelays, automatic sorters, blocking devices, 
jc. ete, The application of photoresistors in the polygraphic industry 4s described: - an . 
* - dn more detail. , . N.S : eA NG 
[Abstracter's note: Complete translation] ants 
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AUTHORS:  Kolomiyets, D.Ts, Doctor of Technical Sciences, 


Professor and Olesk, A.0., Candidate of Technical 
Sciences (Leningrad) 


TITLE: Cadmium-selenide: photoresistors, type $C A (FS-D) 
PERIODICAL: Elektrichestvo, “nos 10, 1962, 71 - 75 


TEXT: The principal characteristics and narameters of 
cadmiun-selenide photoresistors manufactured in the Soviet . f 
Union are described. Two types of resistor. are currently x 
made, both based on the same photosensitive | element. This is 
1 made of polyerystalline cadmium selenide in the form of a 

disc, 8 mm in diameter and 0.5 - 0.8 mm thick. One of the 
surfaces of the disc is provided with two graphite electrodes 


‘deposited ho mn apart so that the working surface is 


°7.5 x & ‘aides The elements have a maximum spectral sensitivity 
at the boundary between the visible and the infrared spectral - 
regions (at about 0.7 »). The curront of the photoresistors 
is proportional to the square root of illumination and 
Card 1/2 , 
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Saturation does not: occur even at 1 600 lux. on the other hand, 
for a given illumination the current is proportional to the © 
voltage applied to the element. The Sensitivity of the devicos 
is very high and reaches 15 000 pA/luxv. Thus, for an illunin- 7 
ation of 200 lux and an applied voltage of 50 V, the photo- 2a 


. 


current is several mA. The lowest value of the dark resistance 
is 5 x 10° ohm but, in most cases, it is much higher, The 


noise level is 10-9 pV/Vv, the photocurrent and thus the Sensiti-~ 
vity of the device decrease with increasing temperature, while 
the dark current increases as a function of temperature. The 
rise and decay times of the resistors, when Operated with 
pulses, are of the order of 1 ~ 3 msec. The resistors are 
to some oxtent unstable during the first 200 ~ 300 hours of 
= Operation; their Sensitivity decreases by about 30% during this 
\ Period; afterwards, it is vory stable. IF the devices are to 
: be operated under conditions of high humidity or in liquid media, 
they should be inerted in Suitably hermetically-scaled Capsules. 


; There are 8 figures and 1 tabla. 
SUBMITTED: November 18, 1961 
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electron scattering from lattice imperfections plays a minor role in these 
solutions. The effective mass Was calculated from shermo-emf measurements 
attering from acoustic phonons. Electron concentration 
the Hall effect. The following results were obtained’ 


assuming electron sc 
was determined from 


InSb : GaSb T, %K n, ae n/t, 
in mole% 16 7 
400 3 0 545 29°10 0.032 
80 2 20 303 7205-10 '° 0.035 
50 1 50 271 4.7910"? 0.037 
32 3 68 306 6.1910°2 0.044 
10 s 90 310 q2rio'! 0.06% 
0 : 100 306 .2e10'! = 022 


The sudden increase in effective mass is attributed to tne higher concentza- 
tion of electrons and their scattering from jonized impurities. From the 


positive sign of both the transverse and longitudinal Nernst-BEitingsnausen 
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effects it can be seen that scattering from thermal lattice vibrations plays 
the main role in solutions with high GaSb content. The results indicate 
that in InSbeGaSb the scattering mechanism has several components, of which 
that from acoustic phonons is only one. There are 3 figures, i table,and 

4 references: 4% Soviet and 1 non-Soviet. The reference to the English-. 
language publication reads as follows: A, Sagar, Phys. Rev. 117, 93, 1960, 


ASSOCIATION: Piziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Physicotechnical Institute imeni Ao F. Ioffe As 
USSR, Leningrad) 


SUBMITTED: September 1, 1960 (initially), February 11, 1961 (after 
revision) ; 
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AUTHORS : Tvanov-Omakiy, Ve 1., Kolomiyets De Tar and Chou-Huang 
TITLE: Mobility and effective mass of holes in gallium antimonide 


PERIODICAL: Fizika tverdogo tela, Ve 4, no. 2, 1962, 383 - 387 


(EXT: Hole mobility and effective mass were determined for 43 monc- 
crystalline GaSb specimens (12°3°125 mn?) from measurements of mobility, 
Hall effect and thermo-emf . The hole concentration of the specimens 


varied between 1.4101! and Snag ems Knowing the position of the 
Fermi level from the thermo-emf, and the carrier concentration from Halli 


m 
. effect, the carrier mass can be calculated from the reration ( =| ¥ 
2 At ? eee = be R= /xt — Fermi level F G) 
4 2nm kt Fyj2) : Y 4 ’ % » ty wu] 


" 


ae ; ris the exponent in the energy dependence of the electren 


eh 
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mean free path. For effective mass calculation the scattering mechanism 
has to be known. Calculations were made for the limiting cases r ~ O and 
r= 2, ‘The n/m, values obtained are between 0.66 and 0.98 for r = 0 


and 0.17 ~ 0.31 for r = 2. The calculated figures only agree with the true 
values if one scattering mechanism prevails. Effective mass increases ix 
with the hole concentration; the same holds for electrons. The 

concentration dependence of hole mobility is explained by assuming different 
contributions from two scattering mechanisms; thermal lattice vibrations 

and impurity ions. Estimates of hole mobility for scattering from 

acoustic vibrations yield 1000 om@/v-sec, and from polar vibrations 

2300 cm@/vesec. Good agreement with experimental data is obtained for 

ly = 7000 em@/vesec and m = 0.395 moe From measurements of the Hall 


mobility, m, = (0.35 2 0.04)m, was found. For holes scattered from 


lattice vibrations only, Hall mobility was (1200 100)cm?/vesec. The 
fact that thermo-emf and mobility measurements yield similar effective 
mass values indicates isotropy of the isoenergetic surfaces in the GaSb 
valence band. There are 3 figures, 1 table, and 14 references: 3 Soviel 
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and 11 non-Soviet. The four most recent references to English-languaga 
publications read ag follows: D. Bolet, M. Menes. J. Appl. Phys., 31, 
1426, 1960; C. Hilsum. Proc, Phys. Soc., 76, 414, 1960; L. R. Weisberg, 
J. Bo Blanck., Bull, Am. Phys. Soc, 5, 62, 1960; T. S. Moss. Optical 
properties of Semiconductors, London, 1959. 


ASSOCIATION; Fiziko-tekhnioheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Physicotechnical Institute imeni A, F, Ioffe 
AS USSR, Leningrad) 


SUBMITTED ; August 10, 1961 Xx 
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F 4160 B102/B138 
AUTHORS: . Kolomiyets, Bo Tey and Lyubin, V. Me 
TITLE: “Blectrical and photoelectrical properties of antimony 


selenide layers 
PERIODICAL: Fizika tverdogo tala, Vv. 4, now 2, 1962, 401-406 


TEXT: As, Se, layers 0.4 - 3p thick and of 99.998 and 99.99% purity vere 


studied. They are of great interest for television-tube manu* +s 

Ag, Al, Au, Pt and Sn0, were used as electrode materials. Conductivity; 
photoconductivity, Light absorption and polarization effects were studied 
with the usual methods and by the electron contact. Hlectron diffracticn 
pictures taken by V- A. Dorin showed that the As,Se, layers obtained by 


condensation in vacuo were amorphous. Hole-type conductivity was xX 


11 13 


predominant. Dark resistivity varied between 10 and 10 ohmecm. At 


fields £2 - 5.10'v/em Ohm's law was satisfied, above these field strengths 
hy perlinear current increase was cbserved. For strong fields, 
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6: 0 emlE- Eo) From the dark-current rise observed with rising temperature. 


the mean activation energy AE, = 1.7 ev was calculated. Light absorption 


d 
was found to decrease with increasing A, almost vanishing at A=700n. 
The optical activation energy was 45, = 1.76 ev. All the specimens 


prepared had a high photosensitivity between 300 and 700 mp. For 100 lux 
illumination, the multiplicity factor of the resulting resistivity change 
reached 400-500. Tie illumination dependence of the photocurrent can be 


described by a law of the type LytAE's A and n being constants. The lux-- 


ampere characteristics were dependent on directicn and polarity. In 
longitudinal measurements, n = 0.5 - 0.6 in transverse, n = 0.32 - 0.35 
when the illuminated electrode was positive, and n = 0.7 - 0.75 when it was 
negative. For E¢5 lux, n was equal to 0.9 - 1.0 in all cases. The 
measurements were carried out with Pt and Al electrodes. The elsstrical 
ard photoelectrical properties of these layers were not dependent on heat 


treatment up to 100°C nor on the prolonged (up to 2 years) influence ef 
epen air. The authors discovered that As,Se, layers were polarizable and 
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preserved this etate for a long time. This polarization was much weaker 
in darkness than in light. The polarization effects were studied and the 


pound charge was estimated to be 1 - Cee (ihe coul/em*. N. P. Rubancva is 

; thanked for help. There are 7 figures and 1} references: 10 Soviet-blec 
and 3 non-Soviet-bloc. The three references to English-language publica- 
tions read as follows: H. Kallman, B. Rosenberg. Phys. Rev. 915 1596, 
1955; H. Kallman, J. Rennert. Electronics, 32, 39, 1959; M. Kikuchi, Se 
Jizima. J. Phys. Soc. Jape, 14, 856, 1959. 


ASSOCIATION; PFiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Physicotechnical Institute imeni A. F. Ioffe 
AS USSR, Leningrad) 


SUBMITTED ; August 17, 1961 . x 
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AUTHORS | pndreyonins Re and Kolomiyets B. Te 


TITLE: - The photo-electronetive force in arsenic chalcogenides 


PERIODICAL:. ‘Fizika tyerdogo tele, V* hy NO» >» 1962, 814 - 815 
- mpxt: The dependence of photo-ent of the systems hs ,33-A825°3 and 


-is,Te on their composition was examined. For this purpose a 


Ag,Ses 
series of melts were studied in whish sulphur was yeplaced by geleniun 


‘ d AY 4 ; oo e e e ig tl 
and sellurium jn jnoreasing percentage: Aay535 3AS Ss As, 5ez4 Aas, As 505) be 


As 73, 3A82503! As, Se ; 5A6,S0,*A827°33 As ,5e,°A8 2763} he,82, "2482795! 


Aste , Al and Au electrod 


the specimens were {lluminated with 40,000 hx ana the photo~" 


in Vacuds 
affect was measured e Results: 


the Au electrodes ooitives 2) no Pp 
the same metal$ (3) the jnoreas ing gubati tution of 3 by Se and Te was 


Se ee ee ., CS et, pec 


i 


‘ 
i 


ea (gap 0-5 mm) were condensed on the specimens VV 


er 
poche 


(1) the AL electrodes were always negatives 


ike 
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AUTHORS; Kiseleva, N. K., Kolomiyets, B, T. 
TITLE: On the role of admixtures in the internal photoeffect in CaTe and 
, ZnTe 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 38, abstract 6E304 
(In collection; "Fotoelektr, 1 optich. yavleniya v poluprovodnikakh”", 
Kiyev, AN USSR, 1959, 99 - 106) 


TEXT; The effect of admixtures upon the electroconductivity and photo- 
sonductivity of CdTe and ZnTe crystals was investigated, The preparation method 
of crystals, alloyed with admixtures, by which CdTe crystals of the n-type can 
be obtained, is described, It is demonstrated, that the introduction of some 
admixtures (Sn and Ta) into CdTe effects'a change in the sign of current carriers 
and changes strongly the spectral distribution of the internal photoeffect, The 
introduction of admixtures shifts the maximum photoconductivity to the short-wave 
range (460 m“), In an analogous way acts also the disturbance of the stoichio- 
metrie ratio owing to a surplus of Cd, The investigation of the role of admix- 
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tures in the photoconductivity of ZnTe Indicates a qualitative coincidence with 
the case of photoconductivity in CdTe, It is assumed that the presence of the 
photosonductivity maximum in the depth of the absorption band indicates that 
the edge of the absorption band corresponds not to the basic, but to the admix- 
ture absorption of CdTe and ZnTe crystals, 


V. Sidorov 


[Abstracter's note: Complete translation] 
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7.4340 
AUTHORS : - Kolomiyets, B. 2.,-Litvinova, 5. M., Miselyuk, Ye. G., 
@horik, Yu. A. and Shilo, V. P. 
TITLES: Effect of fusible glass coating on the characteristics 


of germanium diodes 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 6, 1962, 
1054-1055 


"2x7: Three types of glass coatings on germanium diffusion diodes 
were tested: As,Se,-1, 53 As,Se,-T1)Se; 2As55z.T1)8. The whole ex- 


posed surface of the semiconductor, including the p-n transition, 
was coated. A graph of a typical variation of V-A characteristics 
after coating is given. The characteristics so obtained were prac- 
tically unchanged over many days. Glass coating is found to im- 
prove essentially the inverse branches of the characteristics. The 
effect of all three types of glass is nearly the same. Improvement 
of characteristics was also observed when the glass had been re- 


i 
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moved immediately after coating which disagrees with the result of ie 


i] 


other Scviet authors, There is 1 figure. 


ASSOCIATION: Institut poluprovodnikov AN USSR; Fiziko- tekhniches-— K 
kiy institut im. A. F. Joffe AN SSSR (Institute of 
Semiconductors, AS UkrSSR; Physico-Technical Insti- 
tute im. A. F.. Joffe, AS USSR 


SUBMIVTED: February 13, 1961 
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‘PERIODICAL: Fizika tverdogo tela, v. 4, no. 8, 1962, 2266 - 2280 


8/181/62/004/008/041/041. 
B108/B102 


_ AUTHORS ; Andriyesh, A. li., Kolomiyets, B. T,, and Nazarova, T. F. 


TITLE: Effect of iodine and germanium admixtures on the spectral 
distribution of the photoconduc ‘ive effect in vitreous TlAsSe 


2 


01 


THAT: The offect of iodine (up to 6.2 at-%) and germanium (up to 35 at-%) / 
admixtures on the spectral distribution of the photoconductive effect and vA 
on the conductivity of vitreous TlAsSe,(T1,SeAs,Se,) was studied. Both x 


iodine and germanium shift the maximum of photosensitivity to shorter 
wavelengths and increase conductivity. The activation energy increases, 
too. Germanium also increased the softening temperature of T1AsSa., which 


is attributed to the formation of covalent bonds betwoen the chains and to 
an increase in bonding strength of the chains along which the carriers movee 
This effect was not observed when iodine was introduced. There are 2 ie 
figures’ : 
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ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 


Leningrad (Physicotechnical Institute imeni A. F. Ioffe AS 
USSR Leningrad) ‘ 


SUBLITTED: April 29, 1962 (initially), 
May 10, 1962 (after revision) 
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1962, 275-277 


was to extend the study of 


ne E£202/E192 
AUTHORS ; Bashko, A.1 Prokopovay G. 
Paviocv, B.Ves and Shilo, VP. 
TITLE: absorption spectra of glasses of the AS 54-A5 955 
system z 
PERIODICAL: Optika i spektroskopiya, v,12, m002, 
TEXT: The purpose of this work 


the absorption spectra of the above system 
the wavelengths of all the absorption bands. 


so as to determine 
The glasses were compounded according 
previously (Ref. 4: BT. 
1955, 984; B.T. Kolomiyets, N.A- 
Vsesoyuzn, soveshch. po stekloobrazne 

. 3rd Conference on vitreous state) Le» 
_ prepared: AS,.Sq} 3A55S ~A8S,5Cq3 
23 a3 3 


2 
A825. 2A8 25054 As .54-5A8 Se . 


20 mm in diameter and 0.15-3.0 mm thick were cut out, 
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KOLOMIYETS, Boris Timofeyevich; FREGER, D.P., red. izd-va; GVIRTS, 
v. Ley tekhn. red, 


[Vitreous eyo ee Stekloobraznye poluprovodniki. 
Leningrad, 1963. 42 pe (Leningradskii dom nauchno- 


tekhnicheskoi propagandy. Seriia: Poluprovodniki, no.3) 
(MIRA 17:3) 
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Effect of disturbance of short-range order on the electrical properties 
of solid solutions with tetrahedral structure of distributicn of atoms. 


0. i. Tret'yakov. 


Some electrical properties of solid solutions in the system 
AgInTea-2InSb. S. HM. Hamayev, Vv. OW Pee ehoknalys 
(Presented by 0. I. Tret'yakov--15 minutes ). 


(Paper not presented). ] 


or Investigation of thermallty.stimulated current in vitreous TlpSe-Asave3- 
A. M. Andriyash, B. T. Kolomiyets.. 


1 caer gece pe ania ahnee® Po aese ae bes 


Measurement of the mobility ‘of current carriers in vitreous chalcogenide 
_semiconcuctors. I. B. Ivking B. T. Kolomiyets, & A. Lebedev. 


Ean rete 


bad igi aba Glasses. 8. T. Kolomiyets, V. P. Shilo. 
(Presented by B. Ts. Kolomiyets--20 minutes 


Report presented at the 3rd National ne on Semiconductor Compounds, 
Kishinev, 16-21 Sept 1963 
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- 5. Kevaleva, 3. T. Kolomiyets, K. S. Kranchevich. 


Report presented at the 3rd National Conference on Semicond 
Kishiney, 16-21 Sept 1963 Sieg ee eres 
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Report presented at the 3rd National Conference on Semiconductor Compounds, 
Kishinev, 16-21 Sept 1963. 
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Z.ectrical properties of monocrystalline HgTe ang its alloys with ccTe. 


V. I. Ivanov-Omskiy, B..T, Kolomiyets, A. A. Mai'xova, V. K. Ozorodnikov, 
K. P. Smakalova. .(Presented by V. I. Ivanov-Omskiy--15 minutes). 


_ Notes: HgTe in semi-metallic; at &°K the band overlap is ~ 0.05 ev, 
pli, = 50 to 100. lacs : ‘ 


Revort presented at the 3rd National Conference on Semiconductor Compounds, 
Kishinav, 16-21 Sept 1963 
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‘ABSTRACT: ‘The authors describe work on polycrystalline selenium in the range from 
\yoom temperature down to the temperature of liquid nitrogen. The conductivity was: |: 
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polished and etched in a CP-4 (SR-4) diiuted etching solution. The results obtained 
indicate that single Crystals, grown with the ceed and facing the melt with the 
plane (111), possessed twins. When the seed was oriented toward the melt with plane 
), twins were not observed. (NT) 
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ABSTRACT: The nature of the photosensitivity of HgTe and of 

Cd ig __7@ specimens is discussed on the basis of measurements of 
tueiriopeical and photoconductive properties. Experiments were con= 
ducted with p-type specimens with an acceptor concentration of : 
10471918 cm (sic). [10!7—210'8 em"3}, Transmission and reflection 
were measured 4t°I50 and 300C at 1—25y on the IKS-12 spectrometer i 
with che I[PO0-12 attachment, and the absorption coefficients were i 
determined from the data obtained. The photoconductive properties — 
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c 
| ment described by B. Te Kolomiets and A. A. 
H Mal'kov (FTT, 5, 1219, 1963). The photomagnetic effect was measured: 
in magnetic fields of 500—20,000 ce, and the photoconductivity fia | 
i electric fields of 515 vicu. The experimental results are given 
1 an the text. Optical date indicate that specimens with a low HgTe 
content (x>0.2) are semiconductors, and those with a high HgTe 
content are semimetals. The photosensitivity of the specimens has ; 
a complex nature. In HgTe and {n its alloys with a high ligte context 
(x<0.2) the photosensitivity {4s caused by the Nerust effect; the \ 
; bolometric effect is insignificant. Photoconductivity and the 
| . 
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were studied with equip 


_Kikoin-Noskov effect appear with an increase in the CdTe content; 
they prevail in specimens with x>0,25. Thus, epecinens with a high 
HgTe content are semiconductors whose band width decreases with aa 
The optical and seniconductive of 
be explained by the 
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{ncrease in the HgTe content. 
properties of alloys with ea high HgTe content can 
semimetallic nature of the conductivity. Orig. arte 
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: AUTHOR? Baukin, I. §.3 Ivanov-Omakiy, Vv. I.$ Kolomiyets, Be Te 
TITLES: Single crystals of indium antimonide-gallium antimonide -al<- 

Lo hoy and their electrical properties . 

| SOURCE’: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 28, no. 6, 

-1964, 1000~1001 7 7 
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‘ABSTRACT: Single crystals of indium antimonide alloyed with small 
jvepeunts {unspecified] of. gallium antimonide have been grown by the 
|!pared- had Lattice constants of 6.470 and 6.461 A, respectively, and 
| identical electron concentration (3+10!5 e/cem3) and electron mobility 
|: (98,000 cm2/Vesec). The crystals were used to study optical absorp~ 
tion and reflection’ for wavelengths in the 6—~25~" range, and to de~ 
l'termine the mechanism of the change of the forbidden zone width AE. 
i with changing alloy composition. The theoretically calculated SE in 
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zone"melting method using a single crystal seed. The two alloys pram: 


